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VREs in biodiversity domains 

Web	of	Science		
Showing	155	records	for	TOPIC:	("virtual	research	environment*")	

VREs	have	the	potential	to	benefit	research	in	all	disciplines	at	all	stages	of	research?		



Permeability of the biodiversity researchers 
community to VRE innovations 

•  The	permeability	level	of	ICT	innovations	is	
generally	low	biodiversity	domain	
•  Few	researchers	are	aware	of	the	existence	of	VRE	
concept	
• Many	ecologists,	zoologists,	botanists	are	field	
researchers.	Sometime	they	are	intimidated	also	by	
"normal"	computer	and	are	frustated	by	using	
complex	informatic	tools	
• Researchers	want	to	use	tools	that	has	been		
proved	to	work	(validated	by	publications)	



Barriers to the use of VREs 

Carusi	&	Reimer,	2010.	.	Virtual	Research	Environment	
Collaborative	Landscape	Study.	JISC	

•  “…the	majority	of	these	systems	(VREs)	are	not	yet	fully	integrated	into	
standard	practices,	tools	and	research	protocols	used	by	real	life	communities	
of	practice.“	

•  ”This	reluctance	to	migrate	from	traditional	and	consolidated	research	
practices	and	facilities	to	the	innovative	ones	promoted	by	VREs	is	among	the	
most	difficult	barriers	affecting	the	entire	VRE	domain.”	

Candela et al. (2013). Virtual Research Environments: An Overview 
and a Research Agenda. Data Science Journal. 12, pp.GRDI75–
GRDI81	



LifeWatch VRE 

• A	VRE	comprises	a	set	of	online	tools	and	other	
network	resources	and	technologies	interoperating	
with	each	other	to	facilitate	or	enhance	the	
processes	of	research	practitioners	within	and	
across	institutional	boundaries.	
• A	key	characteristic	of	a	VRE	is	that	it	facilitates	
collaboration	amongst	researchers	and	research	
teams	providing	them	with	more	effective	means	
of	collaboratively	collecting,	manipulating	and	
managing	data,	as	well	as	collaborative	knowledge	
creation.	
Christopher	Brown,	Jisc	



The Alien Species case study 



From statistical workflows to scientific 
workflows 

•  Allow	users	to	replicate	the	
workflow		
•  Allow	user	to	modify	the	
workflow		
•  Allow	user	to	use	their	own	data,	
enhancing	modularity	



Dividi et impera! 
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Enrich	occurrence	with	WorldClim	(Shiny	interaction)	
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Enhancing the agent-user interaction 

•  Progresses:	reusable	web-application	interaction	services	with	
advanced	interactivity	and	processing	

•  Taverna	aware	Shiny	(R)	applications	
	

Some	example:	
•  Enrich	species	occurrence	with	abiotic	

data	from	WorldClim	
•  Choices	of	parameter	through	

descriptive	statistics	
•  Dynamically	reshape	data	



Taverna	service	oriented	scientific	
workflow	
Implement	R	scripts	via	Rshell	and	Rserve.	
Connect	R	scripts	with	other	services	

From R to Taverna 



Re-combination 
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Example workflow: alien species 

The	workflow	as	a	runnable	formalization	of	scientific	work	

Taverna	workflow	system	
•  Composed	by	“services”	(remote	and	local)	–

configurable	assignment	to	agents	
•  Workflow	execution:	data	driven	(plus	control	

links)		
•  Nested	workflows	



•  Possibility	to	replicate	the	AS	showcase	analysis	
•  Possibility	to	use	new	data	that	are	stored	in	the	LW	dataportal	
•  Allow	some	degree	of	workflow	manipulation	

•  Needs	to	develop	new	app	or	web	services	
•  Authentication	with	multiple	users	on	the	same	project	is	triky	
•  Taverna	is	not	for	all	
	



Complex workflows and researchers… 



What biodiversity researchers want from 
a VRE? 

1.  Access	to	a	wide	range	of	biodiversity	data	(data	
catalogues)	

2.  High	computing	capacity	(HPC	clusters);	
3.  Access	to	a	wide	range	of	software	validated	by	

the	scientific	community;	
4.  A	collaborative	environment	
5.  User	friendly	interface,	accessible	via	web	

technologies	



Data	harvesting	

Access to biodiversity data 



Data	analysis	

Web	Services	catalogue	
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Orchestrating web services 

Web	
service	1	

Web	
service	2	

Web	
service	3	

Different	solutions	possible,	but	be	aware	
always	to	the	researchers	sensibility…	



Conclusions 

•  The	access	to	VREs	should	lead	to	faster	research	
results	by	providing	data,	tools,	computational	
resources	and	a	collaborative	environment	
•  If	the	intention	is	to	improve	the	research	process	
and	not	simply	to	show	technologies	for	their	own	
sake,	the	requirements	of	users	(researchers)	must	
drive	the	VRE	developments	



Virtual	Research	Environments	should	be	designed,	since	the	beginning,	to	promote	
uptake,	ensure	usability,	and	guarantee	sustainability.	These	three	aspects	form	a	
virtuous	circle	that,	if	properly	managed,	ensure	the	success	of	a	specific	VRE.		
	
As	regards	usability,	Virtual	Research	Environments	building	should	be	mainly	a	
community	building	process	rather	than	a	technology	development	process.	This	
implies	that	the	focus	should	be	primarily	on	using	technology	to	identify	and	
rationalise	workflows,	procedures,and	processes	characterising	a	certain	research	
scenario	rather	than	having	technology	invading	the	research	scenario	and	distracting	
effort	from	its	real	needs.	
	
	
Candela et al. (2013). Virtual Research Environments: An Overview 
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